Objective-To estimate the prevalence of emotionalism after stroke, to assess its relation with other mood disorders, and to identify clinical variables with which it is associated.
Setting-Community based research project.
Patients-A total of 128 patients who had suffered first ever stroke.
Interventions and endpoints-Patients were interviewed by a psychiatrist at 1, 6, and 12 months after stroke. Mood state was assessed by standardised semistructured interview (present state examination) and self report (Beck depression inventory). Intellectual impairment was assessed by mini mental state examination and Frenchay aphasia screening test. In addition, stroke lesions were localised by computed tomography.
Main results-Emotionalism was reported by 13 of 89 patients (15%) at one month, 25 of 119 (21%) at six months, and 12 of 112 (11%) at 12 months after stroke. Patients with emotionalism had higher scores on both measures of mood disorder (at 6 months: mean Beck score 10-5 v 6-4; present state examination score 7-2 v 5.1) and more diagnosable psychiatric disorder (at 6 months: 40% v 14%; odds ratio 4-2, 95% confidence interval 1-5 to . Almost all episodes were provoked by clearly identified and appropriate emotional experiences. Patients with emotionalism also had more inteliectual impairment and larger lesions on computed tomography. Lesions in the left frontal and temporal regions were particularly associated with emotionalism: at 6 months 8 of 14 patients (57%) with such lesions had emotionalism compared with 10 of 52 (19%) of those with lesions elsewhere (odds ratio 5-6, 95% confidence interval 1-4 to 22) .
Conclusions-Emotionalism is common after stroke. It is neither emotionally meaningless and inappropriate, nor is it found mostly in patients with bilateral brain damage. Emotionalism is associated with symptoms of a more general mood disturbance and is found especially in patients with left frontal and temporal lesions.
Introduction
In recent years a number of research studies and review articles have emphasised the importance of psychiatric problems in survivors of stroke.'' Depression has received particular attention,45 whereas other emotional problems which follow stroke have been relatively neglected. One which is well known to clinicians but which has not been studied systematically is pathological emotionalism, sometimes known as emotional lability. It has been described in a variety of disorders of the central nervous system,67 but there are no detailed accounts of its frequency or clinical course after stroke. Studies of its aetiology are few and have tended to emphasise the location of lesions as the important variable, although the brain areas implicated have varied widely.6`9 Otherwise the cause of emotionalism in brain disease is unknown, although recent case reports have suggested that it may be associated with depressive disorder.9 "'
In this paper we present data on emotionalism obtained as part of a wider investigation of the psychiatric and social aspects of stroke undertaken by the Oxfordshire community stroke project.
Patients and methods
The Oxfordshire community stroke project has been described in detail elsewhere." Patients with stroke who were interviewed for this study were registered in the stroke project between 1 March and 30 November 1986; 116 consecutive patients were seen by one of the neurologists and diagnosed as having suffered a first ever stroke.'2 Ninety five of these patients survived to one month and were able to participate in the study. At six months 89 of 91 survivors were available for follow up, and at 12 months 84 of 86 survivors were seen. A further 33 patients with stroke who had been registered in the project between November 1985 and March 1986 were included. These patients, who were all those who had survived to the time of follow up, were therefore seen for the first time six months after notification; 31 of the 33 survived to the interview at 12 months and all were seen. Thus a total of 128 patients were seen at least once in the year after their stroke. PSYCHIATRIC 
ASSESSMENTS
All the subjects were interviewed (by AH) with the shorter version of the present state examination, a standardised psychiatric assessment designed for use in community surveys,'3'4 which has been used in research in the elderly and the physically ill." '6 In addition to its standard questions and ratings the following questions were asked to identify emotionalism:
(1) Have you been more tearful since the stroke than you were beforehand? Have you actually cried more in the past month (not just felt like it)? (2) Other data were analysed with the statistical package for the social sciences (SPSS-X)."2 Non-parametric tests of significance with two tailed tests of probability were used.
Results
At one month 89 of 95 patients (94%) were able to participate in the present state examination; exclusions were because of dysphasia or impairment of conscious- 5 to 17%) at 12 months. All these patients had crying as their primary complaint; two of them also described episodes of pathological laughter. Although the prevalence of patients with the symptom did not fall greatly during the year, almost all reported an appreciable reduction in frequency and severity of the episodes they had experienced.
In patients who were seen at 1, 6, and 12 months all those who went on to develop emotionalism within the year had done so by the first interview. Patients seen only at six and 12 months were asked to date the onset of their symptoms retrospectively and all placed the symptom as starting within the first four to six weeks after the stroke.
Although rapidity ofonset was part ofour definition, most patients were able to describe typical situations that provoked emotionalism. For the two patients ith pathological laughter the context was initially amusing but laughing was disproportionate. The stimuli for crying could be broadly categorised as: (a) sad or depressing-for example, thoughts of illness or dying from the stroke; discussion of illness or death in relatives or friends (even when the event being discussed was in the distant past); pictures of famine or disaster in magazines or on television; (b) sentimental -for example, visits from grandchildren, pictures of the Royal family, conventional expressions of greeting and enquiries about well-being; or (c) discussion of the symptom itself; tearfulness was provoked at interview simply by asking about its presence and causes in about half the patients (6/13 at one month, 11/25 at six months, and 6/12 at 12 months).
Sadness and sentimentality were equally common as provoking factors. Only one patient could not suggest any relevant circumstances surrounding the onset of crying.
OTHER ASPECTS OF MENTAL STATE
Mean scores of total symptom on the two measures of mood were higher in patients with emotionalism than in those without (table I). The differences in scores on the present state examination were significant at one month (Mann-Whitney U test, z=-2 30; p=002) and six months (z=-2-35; p=0 02); the difference in scores on the Beck depression inventory was significant only at six months (z= -3-01; p=0O003). This was not simply the result of patients with depression being rated as having emotionalism; the prevalence of psychiatric disorder (index of definition ¢ 5) was not significantly greater in the patients with emotionalism at one month or 12 months, although it was at six months.
Emotionalism was also associated with cognitive problems. Those with emotionalism at one and six months (but not at 12 months) were more likely than those without to score below the usual threshold for intellectual impairment on the mini mental state examination (table I) . Dysphasia, defined as a score of <20 on the first two sections of the Frenchay aphasia screening test, was present at one month in 6 of 13 patients (46%) with emotionalism and 13 of 76 (17%) without (odds ratio 4-15; 95% confidence BMJ VOLUME 298interval 1 27 to 13 5) . No association of emotionalism with dysphasia was found at six and 12 months.
EMOTIONALISM AND LOCATION OF LESION
Of the 117 patients who had computed tomography, 62 (53%) had had cerebral infarct, 9 (8%) primary intracerebral haemorrhage, and 4 (3%) subarachnoid haemorrhage. No lesion was seen in 42 (36%). A scan was not obtained in 11 patients.
The proportion of patients with emotionalism whose brain scan showed a stroke lesion appropriate to the neurological findings was 10/13 (77%) at one month, 20/25 (80%) at six months, and 9/12 (75%) at 12 months. Patients with emotionalism were slightly more likely to have a positive scan than those without emotionalism (table II) . There was a trend, which was significant only at one month, for patients with emotionalism to show large lesions on computed tomography (table II) .
There was no definite association between location of lesions and emotionalism when the anatomical structures affected were examined. The proportion of patients with emotionalism and a positive scan who had only subcortical damage on the scan was 5/10 (50%) at one month, 6/20 (30%) at six months, and 4/9 (44%) at (table III) . When patients with left anterior lesions were compared with those with visible lesions in any other part of the brain there was a significant association with emotionalism at one month (odds ratio 6-2, 95% confidence interval 1-05 to 36 5), six months (odds ratio 5 6, 95% confidence interval 1 44 to 21 7), and 12 months (odds ratio 28, 95% confidence interval 5 7 to 136). Table IV relates emotionalism to location of lesions according to the Johns Hopkins criteria. Of the eight patients seen at six months who had emotionalism and left anterior damage, five had lesions affecting the frontal or temporal lobes, which had been associated with dysphasia. In answering positively the questions about emotionalism they were not, however, reporting merely the frustrated tearfulness that is often thought to accompany speech problernz
Discussion
There is some confusion in published reports about the terminology and definition of the phenomenon described here. Some authors treat terms such as pathological crying, emotional incontinence, and emotional lability as interchangeable.' Others use these terms to describe what they regard as different conditions, a distinction between different disorders of emotionality being made on the basis of the context in which the episodes occur.7 On the other hand, it has been suggested that the context in which crying occurs indicates severity rather than implying that there are two or more qualitatively different syndromes of emotionalism. 
